Previous diffusion tensor imaging (DTI) studies indicated microstructural disruption of white matter in alcohol dependence. To investigate the microstructure of primary neurocircuitry involved in alcohol use disorders, the present study used Tract-Based Spatial Statistics (TBSS) of DTI measures as well as probabilistic tractography. Eleven recovering alcoholics in their first week of abstinence from alcohol were compared with 10 light-drinking controls; diffusion measures were correlated with measures of neurocognition and drinking severity. Regions characterized by low fractional anisotropy and high mean diffusivity included cortico-striatal fibers and those in frontal white matter and limbic pathways. Greater diffusion abnormalities in sections of commissural fibers (inter-hemispheric connections) were associated with greater drinking severity, and lower fractional anisotropy measures in frontal and limbic fiber tracts correlated with lower visuospatial memory performance. These study findings provide direct evidence of compromised integrity of the motivational brain circuitry in alcohol use disorders. These abnormalities in fiber connections could be partially responsible for deficiencies in executive functions, behavioral regulation, and impulse control commonly described in alcohol dependence.
Introduction
Water diffusion in the brain is influenced by the local microstructure of the tissue. Magnetic resonance diffusion tensor imaging (DTI) is a quantitative non-invasive and objective method for assessing the integrity of major white matter (WM) fiber tracts indirectly via measurement of the directionality of water diffusion (fractional anisotropy, FA) (Pierpaoli and Basser, 1996) . FA reflects axonal diameter, axonal density and fiber tract complexity (Beaulieu, 2002) . Water diffusion or mobility in WM is mainly hindered by myelin sheaths and cell membranes (Beaulieu, 2002) so that its movement is influenced by level of myelination and axonal density. More specifically, reduced FA can be attributed to degradation of both myelin sheaths and axonal membranes (Werring et al., 2000; Pierpaoli et al., 2001) , abnormalities of myelin with sparing of the axonal fibers (Gulani et al., 2001; Song et al., 2002) , or reduced density of axonal fibers (Takahashi et al., 2002) . Mean diffusivity (MD), which is the overall mean-squared displacement of water molecules restricted by organelles and membranes (Neil et al., 1998) , reflects cellular density and extracellular volume (Gass et al., 2001; Sotak, 2004) and relates to the volume fraction of the interstitial space (Sotak, 2004) . Thus, low FA and high MD in the same brain region indicate higher intracellular or extracellular fluid associated with less organized myelin and/or axonal structure (Pfefferbaum and Sullivan, 2005) . The spatial orientation of fibers can be derived from the eigenvalues from the diffusion tensor, and parallel (λ 1 ) and perpendicular (λ 2 and λ 3 ) diffusion to the WM tract can be calculated; these are also referred to as axial diffusivity, λ || =λ 1 , and radial diffusivity, λ ⊥ =(λ 2 +λ 3 )/2.
The hydrophobic myelin sheath hinders water movement perpendicular to axonal tracts (λ ⊥ ), imposing a preferential diffusion direction parallel (λ || ) to the WM tracts (Klingberg et al., 1999; Harsan et al., 2006) . Therefore, an increase of λ ⊥ is thought to signify increased space between fibers (suggesting demyelination or dysmyelination) (Song et al., 2003; Harsan et al., 2006) , whereas a decrease in λ || suggests axonal injury (Ito et al., 2002; Lazar et al., 2003) .
In alcohol use disorders (AUD = alcohol abuse or dependence), microstructural WM integrity is thought to be disrupted by both demyelination and axonal structural abnormalities (Pfefferbaum and Sullivan, 2002, 2005; Pfefferbaum et al., 2006a,b) . These changes can be permanent or transient (Carlen et al., 1984) . Permanent injury is thought to involve neuronal death with secondary axonal (Wallerian) degeneration, which has been documented in superior frontal lobe, hypothalamus and cerebellum (for review, see Oscar-Berman, 2000; Sullivan, 2000) . Morphological abnormalities in AUD include transient 
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